Purpose of study Pyrobaculum islandicum is an anaerobic hyperthermophilic archaeon. Although serine racemase has not been found in archaea, it's existence has been suggested by the presence of free D-serine in P. islandicum (Nagata et al., B.B.A., 1999). The purpose of the present study is the purification and characterization of this enzyme.
Pyrobaculum islandicum is an anaerobic hyperthermophilic archaeon. Although serine racemase has not been found in archaea, it's existence has been suggested by the presence of free D-serine in P. islandicum (Nagata et al., B.B.A., 1999) . The purpose of the present study is the purification and characterization of this enzyme.
Methods
Cells were disrupted with a French press and the homogenate was centrifuged.
The resulting supernatant was fractionated by ammonium sulfate and the precipitate was dialyzed against a 50 mM Tris-HCl buffer (pH 8.0). Serine racemase in the dialysate was purified by chromatographies using DEAE-Toyopearl, Butyl-Toyopearl, Phenyl-Sepharose and gel-filtration.
Results
A 200-fold purification of serine racemase was achieved. The N-terminal amino acid sequence showed high similarity with that of the L-threonine dehydratase of Pyrobaculum aerophilum IM2. We found that the serine racemase was a pyridoxal 5'-phosphate-dependent enzyme thorough an experiment where the enzyme was inhibited by hydroxylamine. It also catalyzes specific elimination of a hydroxy group of L-serine to yield pyruvate, i.e., it possesses L-serine dehydratase activity, roughly 10-fold higher than racemase activity for L-serine as the substrate. In addition, the enzyme show a 9-fold higher L-threonine dehydratase activity compared to serine racemase. The enzyme activities increased with temperature, up to 95!. The optimal pH of serine racemase and L-serine dehydratase were around pH 8.2 and pH 7.8, respectively.
Conclusions
The serine racemase purified from P. islandicum possesses high L-serine dehydratase as well as L-threonine dehydratase activities. Since pyruvate is utilized for energy production in many organisms, the possibility is suggested that this enzyme participates in the energy production in P. islandicum. In this context, the effect of ATP on the enzyme activities is being examined.
